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FOREWORD

INTRODUCTION

The Fire Control Series fornis part of
the Enginecring Design Handbook Series which
presents engineering information antl quanti-
tative data for the design and construction of
Army equipment. In particular, the hand-
books of the Fire Control Series have been
prepared to aid the designers of Army fire
control equipment and systems, and to serve
as a reference guide for all military and ci-
vilian personnel who may be interested in the
design aspects of such material.

The handbooks of the Fire Control Series
arc based on the fundamental parameters of
the fire control problem antl its solution. In
all problems of control over the accuracy of
weapon fire, some method or system of firc
control is employed that derives its intelli-
gence from the acquisition and tracking of a
target; evaluates this system-input intelli-
gence by computation: and, finally, applics
the output information to the positioning of a
weapon along the line of fire. Primary em-
phasisislaid on the systematic approach re-
quired in the design of present-day fire con-
trol equipment and systems. This approach
involves (1)thorough analysis of the particu-
larfire controlproblem at hand, (2)establish-
ment ofthe most suitable mathematical model,
and (3) mechanization of tliis mathematical
model.

ORGANIZATIONAL BREAKDOWN

To accomplish the aforenoted objectives,
the Fire ControlSerieswill'consistprimarily
of the following fourmain sections, each pub -
lished as a separate handbook:

a. Section 1, Fire Control Systems —
General (AMCP 706-327)

b. Section2, Target Acquisition, Location
and Tracking Systems (AMCP 706-
328)

c. Section 3, Fire Control Computing
Systems (AMCP 706-329)

d. Section 4, Weapon Pointing Systems
(AMCP 706-330)
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An additional handbook of the Fire Control
Scries is AMC Pamphlet AMCP 706-331,
Compensating Elements. The following para-
graphs sumrnarize the content of each of
thcsce five handbooks.

Scction 1introduces the subject of fire
control systems, discloses the basic fire
control problem and its solution (in func-
tional tcrms), delineates system-design
philosophy, and discusses the application of
maintcnance antl human engineering princi-
plcs and standard design practices to fire
control system design.

Section2 is devoted tothe first aspect of
firc control, i.e., gathering intelligence on
targct position and motion.

Scction 3, because of the complexity of
thc subject of computing systems, is divided
into three parts that are preceded by an in-
troductory discussion of the roles of comput-
ing systems in Army fire control and by a
dcscription of specific roles played in parti-
cular firc-control applications. Part I dis-
cusscs the first step in system design, i.e.,
the cstablishment of a mathematical model
for thc solution of a fire control problem.
Emphasis is given to the basis, derivation,
and manipulation of mathematical models.
Part II discusses the various computing de-
viccs that perform useful functions in fire
control computing systems. The discussion
rangcs from simple mechanical linkages to
complcex digital computers. Typesof devices
in cach classification are briefly described;
cxtcrnal sources are referenced for detailed
information where practical. Part III dis-
cusscs the various ways in which the comput-
ing devices described in PartII can be applied
to thc mechanization of the mathematical
modcls described in Part I. It stresses that
a fire control computing system designer
nccds to apply his talents in three special
ways: (1)to improvise and innovate as needed
to mcct particular problems that may arise,
(2) to use ingenuity in obtaining the simplest
and mosteconomical devices for the particu-
lar rcquirement at hand, and (3) to master
thc¢ many problems that result from intra-
systcm interactions when individually satis-
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factory componcnts are combined in complex
computing systcms. Examples culled from
actual fire-control-system designworkillus-
trate the concepts given.

Section 4 of the I'ire Control Series dis-
cusscesweapon-pointing systems with respect
to (1) input intelligence and its derivation, (2)
the means of implementing weapon-pointing
forthe two basic types of weapon-pointing
systems from the standpoint of systcm stabil-
ity, (3) general design considerations, and
(4) the integration of components that form
a complete firc control system.

AMCP 706-331 presents information on:
(1) the effects of out-of-level conditions anti
a displacementbetween a weapon andits aim-
ing device, and (2)the instrumentation neces-
sary to correct the resulting errors. It also
presents general reference information on
compensating clements that pertains to ac-
curacy considerations,standard design prac-
ticcs: and considerations of genecral design,
manufacture, field use, maintenance, and
storage.

PREPARATION

The handbooks of the IMire Control Serics
have beenprepared under the direction of the
Engineering llandbook Office, Duke Univer-
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